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THE GEOLOGICAL AGE OF THE COAL OF WYOMING. 

BY EDWARD D. COPE, A.M.* 

In his Geological Survey of Wyoming, Professor F. V. Hayden 
thus describes the great coal area of Wyoming. "About two 
miles west of Rawling's, springs begin to appear again, and at 
Separation Platanus Haydenii, Comus acuminata and other unde- 
termined species of plants occur. This point forms the eastern 
rim of a basin which extends about one hundred and ten miles to 
the westward. A new group comes in which I have named the 
Washakie group, from the fact that near this station are beds of 
calcareous sandstone and limestone, composed of an aggregate of 
fresh water shells. As they are mostly casts it is difficult to 
identify the species, but Mr. Meek has named the most abundant 
kind, Unio Vasakei. Soon after leaving Bitter Creek, coal strata 
of Eocene age rise to the surface from beneath the surface of the 
Miocene beds of the Washakie group, with a reversed dip. Here 
we find numerous beds of coal, and in the rocks above and below 
the coal, are great numbers of impressions of leaves, and in the 
clay, oyster shells of several species. At Black Buttes Station 
eight hundred and fifty miles west of Omaha, we find Sabal Camp- 
bellii, Bhamnus elegans, etc. At Point of Rocks farther west, Plat- 
nus Haydenii, Comus acuminata, etc., occur. At Hallville the 
black slaty clays forming the roof of one of the most valuable of the 
coal beds of this region, are crowded with bivalve shells, two spe- 
cies of which Mr. Meek has named Cyrena fracta and 0. crassatelli- 
formis, regarding them as Tertiary. They are undoubtedly brack- 
ish water forms, and show a sort of middle position, that is middle 
or upper Eocene. That there is a connection between all the coal 
beds of the west I am prepared to believe, yet until much clearer 
light is thrown upon their origin than any we have yet secured, I 
shall regard them as belonging to any transition series or beds of 
passage between the true Cretaceous and the Tertiary. It will be 
seen at once that one of the most important problems in the geol- 
ogy of the West awaits solution, in detecting without a doubt the 

*Read at the Dubuque Meeting of the American Association for the Advancement of 
Science. Aug., 1872. 
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670 THE GEOLOGICAL AGE OP THE COAL OF WYOMING. 

age of the coal series of the west, and the exact line of demarc- 
ation between the Cretaceous and Tertiary periods." (Report 
1870 pp. 164-5.) Thus Prof. Hayclen left the subject at that time. 

In passing over the region from Ft. Bridger to Black Buttes 
during the present season, I traversed successively the strata of 
the Bridger and Green River epochs. Near Rock Spring Station 
the coal group makes its appearance, rising from beneath the 
Green River strata, as it appeared to me without instrumental 
aid with some degree of uncomformability. This forms the west- 
ern border of an upthrust of rocks of which Dr. Hayden has treated 
in the above extract. At Rock Spring eleven coal beds have been 
struck in shafting, of which the upper and thickest is ten feet 
in depth. The rocks are buff sandstone nearly worn, alternating 
with gray sandstones and shales. They descend again near Point 
of Rocks and remain nearly level at Black Buttes. At Hallville 
I obtained isolated scales of numerous species of fishes. At 
Black Buttes I learned that Mr. F. B. Meek had visited the 
neighborhood, and had discovered the bones of some large animal. 
I went to the spot and found fragments of large bones tying in 
a bed of fossil leaves. On excavating, other bones were obtained 
including sixteen vertebrae, the sacrum, both ilia and other pelvic 
bones, with ribs and bones of the limbs. The position of the 
bones was in a bed of gray sandstone, above one coal bed and 
below two. They were covered with the leaves which had evi- 
dently fallen upon them, and filled the intervals between them, 
and occupied the angles between the processes, the neural canal, 
etc., just as they had been pressed in when soft. The skeleton had 
fallen on the shore, for the leaf bed passed gradually into a shell 
bed, which included mostly thin bivalvecl species. 

The pelvic and sacral bones, in fact every part of the skeleton 
proved the reptile to have been a Dinosaurian. The entire 
dorsal vertebra was twenty-eight inches in. height and the ilium 
between three and four feet in length ; both extremities are 
straight, the one massive, the other dilated and thin, with a supe- 
rior process. It resembles that of Cetiosaurus more than any 
other but presents well defined differences. It is named Aga- 
thaumas sylvestris. 

This discovery places this group without doubt within the limits 
of the Cretaceous period, and to that age we must now refer the 
great coal area of Wyoming. It is surrounded to the west and 
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south and perhaps to the north by Eocene Tertiary beds, and the 
appearance of the country indicates that a smaller lapse of time 
has separated the periods of their deposit than is usual. Never- 
theless no traces of Cretaceous tj r pes of vertebrates have yet been 
found in any of these Tertiaries. 



EFFECTS OF EXTRAORDINARY SEASONS ON THE 
DISTRIBUTION OF ANIMALS AND PLANTS. 

BY PROF. N. S. SHALER. 

Whatever throws any light upon the nature of the means 
whereby the changes in the character and distribution of organic 
forms have been effected, has for the student of geology the keen- 
est interest. I therefore venture to call attention to the peculiar 
effects of the last year upon the forests and probably upon some of 
the animals of New England. The year preceding the winter of 
1871-2 was one of the dryest on record in this region ; the rainfall 
was not only much less than usual, but came in such a fashion 
as to leave the ground very dry when winter came. The snowfall 
during the winter was slight and did not lie well upon the ground, 
melting and drifting in such fashion as to leave a large part of the 
surface quite unprotected. In this state the long continued and 
steady cold froze the earth to a great depth, and at some points the 
frozen ground was found as far as five feet from the surface. 
Over the whole of New England it was doubtless deep enough to 
involve the whole of the roots of the vegetation of our forests. 
It is doubtful whether it was the intensity of the cold alone which 
produced the effects which have been observed all about us, but 
more likely that it was in large part due to the deficiency of sap 
in the plants, in connection with the low temperature ; as the frost 
left the roots, they remained for some time in contact with rela- 
tively dry earth, thus causing a shock too great for their vitality 
to withstand. I do not see clearly just how the cold and drought 
cooperated in bringing about this destruction, though I have no 
doubt they worked together. 

The tree which suffered most is the arbor-vitse {Thuja occident- 
alis) for more than half of these are dead and a large part of those 



